most of the loss of lean body mass represents muscle, a conclusion confirmed by the reduced urinary output by older people of two metabolites coming from muscle, namely creatinine and 3-methylhistidine (Munro & Young, I 978) .
It might be thought that the effect of nutrition on this loss of lean body mass could be studied by N balance, since the body is steadily losing protein. However, as pointed out elsewhere (Munro, 1983) , N balance is too insensitive. Thus Steen et al. (1979) reported a longitudinal study of the 40K content of a group of men between 70 and 75 years of age. These measurements show that the subjects lost I kg lean body mass during this 5-year period. This is equivalent to a negative N balance of 20 mg N/d, whereas approximately 500 mg N represents the minimum daily N balance difference one could hope to discriminate. Such insensitivity would mask gross changes in the rate of loss of lean body mass on different diets.
Although most organs do not lose mass so extensively as does muscle, Shock (1970) has demonstrated that all organs and systems undergo progressive and, in some cases, extensive impairment of function with ageing. As every sports fan knows, these changes in body composition and organ function are already well established before 65 years of age, and are thus phenomena of middle age. In most cases, we have no evidence linking rate of loss of function of an organ to any nutrient or combination of nutrients. Nevertheless, Meyer et al. (1983) have argued that a high intake of protein accelerates loss of kidney function.
The most extensively and successfully studied relationship between long-term dietary patterns and age-related changes in body composition and function is provided by loss of bone density with age. The onset of this change is variously put at 20 years (Riggs et al. 1982) or 40 years (Garn, 1978) , but all agree that women are more extensively affected than men by rapid loss of calcium experienced by some women during the first 15-20 years after the menopause. The process of bone loss that can eventually end in osteoporotic fracture of the spine or the long bones is thus already well established in middle life. Nutrients considered to be involved include Ca, phosphorus, vitamin D and protein. A panel of experts has recently evaluated the role of Ca in the maintenance of bone health in adults . They concluded from extensive surveys of Ca intake by US populations studied during the past decade that intakes by adults were much lower than by teenagers. Ca intakes were especially low for women as compared to men between the ages of 20 and 50 years. It is important to recognize that the period of late adolescence and early adult life may be the most important time to ensure an adequate intake of Ca in order to provide a sufficient bone density to compensate for later bone losses. This is shown clearly by a study (Matkovic et al. 1979) of populations in two regions of Yugoslavia, one with a low intake of Ca (500 mg/d at age 4-42 years) and the other a high intake ( I 10 mg/d at that age). Already, in early adult life, bone mass was greater in men and women in the high-Ca district. In subsequent years, bone density declined in parallel in both districts but, because of the lower bone density of young adults in the low-Ca district, they reached the critical level for fracture at an earlier age than did the population of the high-Ca area. Garn (1978) has drawn attention to a similar phenomenon among American blacks who enter adult life with denser bones. For this reason, clinical experience shows that blacks in the US seldom develop osteoporotic fractures.
A number of studies have been made on the response of bone mass to dietary supplements of Ca given over adequately long periods. Studies on women undergoing postmenopausal bone loss are particularly pertinent to middle-aged nutritional habits. Horsman et al. (1977) found that raising total Ca intake to 1 . 5 g/d over a 3-year period reduced loss of arm-bone density by postmenopausal women. This has been essentially confirmed by a similar study, also at an intake of conclude that high intakes of fibre and phytate can impair Ca absorption, but not at the levels of fibre consumption provided by most Western diets. The contribution of vitamin D deficiency to metabolic bone disease is uncertain. Florid deficiency occurs as osteomalacia, which is commoner in old people in Europe than in the US, where fortification of milk and margarine with ergocalciferol and greater exposure to the sun adds protection . Finally, exercise can make an important contribution to bone strength. Aloia et al. ( 1 9 7 8~) report that middle-aged marathon runners have 1 1 % more bone Ca than do sedentary contemporaries. This is not entirely due to increased deposition of skeletal Ca as young adults, since it has been shown that middle-aged women can reverse the skeletal loss of Ca by exercising for 8 months (Kralner et al. 1983) or I year (Aloia et al. 19783) , and elderly women for 3 years (Smith et al. 1981 ).
Dietary factors in middle age related to hypertension
For more than three decades, the role of nutrition in cardiovascular disease has generated a large amount of discussion. From the evidence accumulated, the role of nutrition in the control of blood pressure has been selected here. Measurement of blood pressure is the simplest non-invasive technique to apply to large populations for the assessment of cardiovascular function. Hypertension is the foremost cause of cardiovascular disease and stroke and is thus one major risk factor in predicting cardiovascular disease. For example, in the Framingham study an increase in systolic blood pressure from 105 to 195 mm Hg by itself or in combination with one or more of the other risk factors doubled the chances of a man of 40 years developing a major cardiovascular episode in the next 8 years (Kannel, 1977) .
Obesity is a well-known factor in the development of hypertension (Van Itallie, 1978 ). An analysis of the data provided by the Framingham study (Havlik et al. 1983) indicates that the correlation between indices of obesity (weight and Quetelet index) and blood pressure was strongest in early adulthood and declined thereafter. In this study also, rate of weight gain in early adult life was found to be a good predictor of blood pressure. In a long-term study of air pilots who were initially normotensive and slim, the greatest increase in blood pressure occurred in those who increased their body-weight between 24 and 30 years of age (Harlan et al. 1973) . Van Itallie (1978) cites other evidence confirming that obesity acquired between the ages of 20 and 40 years carries most danger for cardiovascular disease. Kannel & Gordon ( 1979) comment 'because it reversibly promotes atherogenic traits like hypertension, diabetes and hyperlipidemia, reduction of overweight is probably the most important hygienic measure (aside from the avoidance of cigarettes) available for the control of cardiovascular disease.' The control of body-weight through diet and exercise during early adult life and middle age thus appears to be one desirable method of reducing the occurrence of hypertension. In an appraisal of the evidence linking excess energy intake to disease, Van Itallie & Hirsch (1978) comment that 'the association (of obesity) with blood pressure is close: blood pressure often falls concomitantly with weight reduction in hypertensive individuals'.
Recently, the studies of Iacono and his colleagues have drawn attention to dietary fat as an energy source specifically related to hypertension. Their subjects included North Americans, Italians and Finns aged 3-60 years (Iacono et al.
1981; Puska et al. 1983).
In the first of these publications, they demonstrated a reduction in systolic and diastolic blood pressure, especially in hypertensive subjects, when they were transferred from high-fat diets (350-450 g/kg) providing mostly saturated fat (ratio, po1yunsaturated:saturated fatty acids (P: S) 0.3), to lower-fat diets (250 g/kg) with a high P:S value (about 1.0) for periods of 3-40 d. In the later publication, they describe a 6-week intervention study in Finland where couples living in rural communities on high-fat diets with low P:S values were given diets providing 23% fat energy with a P:S value of 1 . 0 for 6 weeks, followed by a return to their traditional diet. Both systolic and diastolic blood pressures fell during the period of low-fat intake. A control group on their normal unrestricted diet throughout and another control group who only restricted salt intake showed no changes in blood pressure. Although the interpretation of the effects of the low-fat diet is somewhat confounded by a simultaneous fall in energy intake in the Finnish experiment, the combined impact of these experiments justifies a longer-term study to test the permanence of the reduction in blood pressure.
The failure of Puska et al. (1983) to observe a reduction in blood pressure when sodium intake (measured by urinary output) was reduced from 170 to 77 mmol/l per d is not surprising, since only a few (9-2070) of the population show a hypertensive rise in blood pressure at customary Western intakes of salt (Tobian, 1983) . Such susceptible persons should restrict Na intake to less than 60 mmol/l per d, whereas the other 80% of the population can easily tolerate 200 mmoVl(7 g salt) per d. The same lack of correlation between Na intake and incidence of hypertension emerges from the US Health and Nutrition Examination Survey (HANES). From analysis of these results on the food intake and incidence of hypertension of a cross-section of the US population, McCarron et al. (1983) have provided a comparison between intakes of certain nutrients by normotensive and hypertensive men and women examined. At age 35-54 years, average intakes of Na by hypertensive men and women did not differ from those of normotensives, and this was also true of protein and fat intake. However, intakes of Ca were 25 and I 5Y0 less for hypertensive men and women respectively, while potassium intakes were 15 and 10% lower respectively. There is already literature suggesting that a high intake of K is protective against hypertension (Langford, 1983) . Evidence supporting a protective effect of dietary Ca has been assembled by McCarron (1983) but is challenged by others.
Trends in nutrient intake during middle age
The best-authenticated difference in nutrient need during adult life is for energy. Results collected in Scotland for both sexes and summarized by Munro (1964) and cross-sectional studies made at the Gerontology Center at Baltimore on US male executives (McGandy et al. 1966 ) agree in showing that energy intake declines throughout adult life. The Baltimore study shows that at 28 years these men needed 1 1 . 3 MJ (2700 kcal)/d, while at 65 years their intake had fallen to 9.6 MJ (2300 kcal)/d, most of this reduction being due to less physical activity. As energy intake declines with age, 50 do the intakes of many nutrients. One would like to know whether such reductions in intake increase the risks of deficiency. Directly determined allowances for middle-aged and older adults are unavailable for most nutrients. Even so, on the basis of the HANES results for the US adult population, Heaney et al. (1982) comment that, 'after age 35 more than 75% of US women have Ca intakes less than the Recommended Dietary Allowance,' an allowance of 800 mg daily that may itself be too low for this age-group (see p. 283).
The Baltimore group has been recalled for study twice over a subsequent 15-year period (Elahi et al. 1983) . Their intakes of energy, protein, carbohydrate, saturated fat, polyunsaturated fat and cholesterol were analysed over this period in order to determine how far changes in intakes by individuals were due to ageing or to altered food preferences occurring throughout the whole population at different times. These results confirm that, during middle age (35 through 60 years), energy intake declines significantly with advancing years, as does total fat intake and cholesterol intake. On the other hand, intake of polyunsaturated fats and the P:S value were not affected by the ageing process, but both showed a significant
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increase between the first and last examination irrespective of age, implying that, at all ages, the population was consuming more unsaturated fat. Records of the US national food consumption since the beginning of the century (Munro, 1976) confirm that the increasing intake of fat is confined to vegetable fats, the main sources of polyunsaturated fatty acids.
Conclusions
Ageing is a continuous process throughout adult life, and middle age is the time at which these changes first make their effects apparent. During this period, significant loss of body Ca can precipitate osteoporotic fracture, for which increased Ca intake and physical exercise are preventive measures aimed at retaining bone Ca. Nutritional and other life-style factors practised in early adult life and into middle age can also contribute to the prevention of hypertension. These factors include the avoidance of obesity through appropriate exercise and restriction of energy intake, and there is some evidence that energy from fat is more significant. Restriction of Na intake is beneficial to only a limited subsection of hypertensive adults. There is some evidence that an adequate intake of K is beneficial, and that hypertension is also commoner in individuals with low intakes of Ca.
The common factors in these two conditions beginning in middle age, namely osteoporosis and hypertension, are adequacy of Ca intake and of exercise. The recommendation of regular exercise is also beneficial in stimulating energy intake without incurring obesity. The resulting greater intake of energy promotes intake of other nutrients, especially critical in the case of Ca, zinc, folic acid, vitamin B, and vitamin E, the intake of which may decline in middle and old age below recommended dietary allowances on a low-energy intake. If the middle-aged pay attention to adequacy of nutrient intake and of physical activity, they can anticipate better retention of function and health as they pass into old age. In the words of Exton-Smith (r977), 'the individual dietary patterns in the majority of old people remain similar to those which have been acquired by habits established at a younger age.'
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